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The work described herein was part of conHnuina
research in the area of computer aided information m a n a a e -
ment and display as applied to air operations on an aircraft
carrier. The purpose of this study was to evaluate the
Hughes C0N0GRAPHIC-12 GraDhics Display Terminal in a comput-
er graphics-aided aircraft information handlina system. The
aDproach taken in this study was to imolement a realistic
aircraft information handlina system on a Diaital Equioment
Corporation PDP-11/50 minicomputer within the conventions of
the C orogrammina languaae and the UNIX ooeratina system at
the Naval Postgraduate School ComDuter Laboratory.
The study includes a description of previous efforts in
the area* a description of the CONOGRAPH I C- 1 2 hardware and
the software written to evaluate the display terminal. The
study also includes an evaluation of the CONOGRAPH T C- 1 ?
display terminal as both a dynamic interactive display ter-
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I. INTRODUCTION
The curoose of this study was to provide an evaluation
of a raster scan graphics display terminal? the Hughes
CONOGRAPHIC- 1 2, in a computer graph i c s-a i aed aircraft
information handling system for use onboard a modern
aircraft carrier. The orimarv method presently in use for
information transmittal and disolay provided t^e impetus to
investigate other means to assist the Aircraft Handling
Officer (ACHO) and other related personnel in coordination
of air ope rat ions.
An interactive graphics svstem was oronosed an-i
simulated by Johnson and /Joollev [7]. The simulation of the
system utilized two identical ADAGE AGT-10 graphics
computers interfaced with a XEROX XDS 9300. This system
used a qraphics terminal that required continual refresh
data from the host comcuter. The refresh requirement meant
that the host computer soent a large amount of time
transmitting essentially the same data for the picture to
remain visible to the user. This requirement either limited
the amount of data that could be displayed because of the
time reouired for the refresh cvde» or reguired the svsfe-*
to have much more complex/ and therefore expensive* graphics
terminal s .

The favorable receotion o i v e n the Johnson and Wool lev
simulation effort led to a continued Droaram at the Naval
Postgraduate School to evaluate soecific hardware required
to implement a similiar system. Some of the specific
evaluation criteria which a display terminal would have to
meet include smaller physical size and lower initial and
maintenance costs. Specific requirements for each station
and a determination of what special features were desirable
for each station would have to also be considerea. The
criteria which Johnson and Woollev established reoaroinn
display format and information content were considered the
minimum which must be met in any subsequent implementation.
A m i n i compu t e r * such as the ANI/UYK-?0* controlling a
small general purpose display terminal appeared to meet" the
general criteria for a host processor [\?]. Since an
AN/UYK-20 computer was not available to control the
C0N0GRAPHIC-12 terminal in this study, a PDP-11/50
minicomputer was substituted in its place 1 2. 1 • This
substitution introduced the necessity of determining the
capabilities of the processor and peripherial equipment
necessary for the implementation* in addition to the
evaluation of the terminal itself.
The specific qoal in this evaluation was to determine
the suitability of the CONOGRAPHIC- 1
2
terminal in the
aircraft information handlinq svste^. At t K e time this work
was completed* efforts were currently underway at N aval
Weapons Center/ China Lake* California* to determine the
10

specific requirements for the actual system to oe
implemented onboard an aircraft carrier 13).
This thesis evaluated and compared the C0N0GRAPHIO
1
2
terminal with the Johnson and Aoolley simulation system at
the Naval Postgraduate School. It would be extremely
significant if the CQN0GRAPHIO1 2 Graohic DisDlay Terminal
could duplicate the information content and ease of
interaction of the refresh display system. The
CONOGRAPH IC-
1
2 displav terminal was much less expensive than
a refresh device* and did not renuire constant refresh from
the host processor. Poth of these facts were imoortant in
any consideration of a display terminal for an actual




As indicated Dreviousl v» the primary method for
information transmission and display used onboard modern
aircraft carriers for the control of aircraft on the fliaht
ana hangar decks provided the major impetus to search for an
alternate method. Previous studies and research, beqinnina
with the 1966 CADOCS s'udy, had determined that the
management and control of aircraft was needlessly
complicated by inadeauate communication and information
h a n d 1 i n a / and had proposed a computer-aided graphics system
as a possible alternative to the present system [71.
Presently/ aircraft location decisions are made by fh?
Aircraft Handlina Officer (ACHO) based on information kept
on plexiglass boards and status boards. The boards contain
the information needed for moving and soottina aircraft.
The boards are updated by information received by sound
powered Phones* telephones* messengers and verbal
communication via 5-MC circuits with Sauadron Maintenance
Chiefs. With this information, and the information
contained on mockups of the fliaht deck and hangar dec*/
i.e./ location* orientation, status and side number of each
aircraft, the ACHO makes the spotting decisions.
An attempt to provide a display medium which would
decrease the number of locations of information requi red for
12

the spottinq decision, and also provide a more accurate data
base* lead to the Johnson and Wool ley simulation effort.
The Johnson and Wool ley system was imolemented in a research
environment on equipment that is not suitable for
implementation on an aircraft carrier. however/ the
simulation demonstrated the feasibility of the concept and
demonstrated that the concent was both functional and a
viable alternative to the present system.
The decision to incorporate display terminals with
local processing oower was originally made based on the
refresh requi regents of the cathode ray tube used in the
original simulation. The refresh requirements could be met
by the host computer, but would be costlv because of the
large amount of host processor time involved. Addition of
several such stations would degrade the interaction rate to
an unacceptable point. This could be overcome by lamer
machines, but the disadvantage with this aDoroach was both
the associated increase in cost oer terminal and the




The desire to implement the system on a mini compute 1"
without the requi recent for excessive memory dictated that
refresh requirements of the display be minimized. This
requirement directed investigation of storage tube tvDe
displays. At the present time, storaae tube displays on not





The develonment of storaqe tube displays orovided a
partial solution to the refresh requirement problem. This
type of display avoided the need for a display buffer and
disolay refresh. Once the image was written on the video
memory/ it did not need to be refreshed since it was
electronically stored on the target of the storage tube.
One potential di sadvan t age , however, was that the image on
the storage tube was static, m a k i n o dynamic interaction
difficult.
In this thesis, the term static is used to mean that
the image may not be modified without prasina and redrawing
the entire image. The C0N0GRAPJC-12 display terminal used
in this evaluation is a variation of the storace tube
disolay. This CONOGRAPHIC-1 2 has the uniaue capability of
selective erasure, a capability discussed more fully in the
hardware section of this thesis. Of orimary interest in the
evaluation of the C0N0GRAPHIC-12 disolay terminal was the
effect of an essentially static display in a dynamic
application. Other items of interest also included drawina
speeds, host computer requirements, resoonse to user
commands and features available on this display which were
not available in orevious implementations. These features






In this section a description of the hardware
components required to simulate the aircraft information
handling system as it was implemented in this evaluation is
present ed
.
A. HOST COMPUTER, DEC PDP-11/50
The host computer system utilized in this implementation
consisted of one Digital Fguipment Corporation (DEC)
PDP-11/50 processor/ a Hatamedia 2500 alphanumeric terminal
and the C0N0GPAPHIC-12 graphics display terminal. Tn«
PDP-11/50 processor ooerated with the UNIX operating s v s t e m
which was developed at Bell Telephone Labora t o r i es , Inc.
1101 .
The minimum hardware configuration required for the
implementation of this simulation consisted of the
f o 1 lowing:




Approximately 4#K of ^e^ory available to the user,
The evaluation oroqram needed about 2 7 K , but- was
written to sucport six senarate disolay stations and
was larger that would be necessary in an actual
implementation. The dafa base required about 1°K,
and was designed to support a maximum of ] UU
a i re raf t .
3. The CONOGRAPHTC-12 display terminal.
15

The present implementation of the simulation also used a
Vector General Tablet as a locator or coorainate input
device [41. This was done because the software supoort for
the joystick/cursor capability of the CONOGPAPHIC-12 was not
implemented. Use of the tablet had no effect on the
simulation, but- made aircraft input location on the deck
somewhat awkward since the user had to look at the tablet
instead of usinq a cursor on the screen.
B. C0N0GRAPHIC-12 DISPLAY TERMINAL
The C0N0GRAPHIC-1? Interactive Graohic Display System
included a raster scan CRT disolav/ alphanumeric kevboard,
proaram function keyboard, joystick, extended symbol
capability, hardware zoom, and selective erasure.
A simolified functional view of the CONOGRAPHTC-12
display system as presently imolemented at the Naval




















The video memory utilized in this system is a Hughes
tvoe H-129A Scan Converter Tube f6l . This scan converter
tube is si miliar to a standard Cathode Pay Tube (CRT) and
consists of an electron gun, aoprooriate focusing and
deflection mechanisms and a storaqe taraet. The image to be
stored on this tube is described by digital X - Y coordinates
and transmitted by the host computer to the display
processor. This data will cause the appropriate beam
deflections over a sauare inscribed on the storage tube.
The stored information is then read by a scan converter and
a cooy is aisDlayed on the hiqh resolution television
monitor. Once written, the display regains visible until
erased/ relieving the host comDuter of the necessity to
continually regenerate the output data or refresh the
display.
The program function keyboard (PFK) in the current
implementation consisted of thirty-two function keys wnich
produced codes which were proaramrraticallv interroaated by
the host computer. Each terminal could also support up to
four orogram function keyboards as inout devices.
The alphanumeric keyboard in the current implementation
can be programmatically enabled and disabled. When enabled,
striking a key generates an internjot at the host processor
and the keycode is subseauently read by the host processor.
In local mode/ the a 1 phanumer i c s are displayed on the





Another feature of the present CONOGRAPHI C -
1
2 terminal
that is useful is the movable cursor that can be
proqrammat i ca 1 1 v enabled. The cursor may be used as a
locator device by n roqrammat i c a 1 1 y readinq the qraohics
display terminal's reaisters which contain the X-Y
coordinates of the cursor crosshair center. The cursor is a
full screen crosshair which orovides accurate location
i n format i on
.
The hardware zoom feature of the current implementation
is independent of a user proaram. Three controls are
available to the user which do not- effect the actual image
stored on the video memory tarqet. The three controls are
an on/off switch to activate or deactivate the zoom feature/
a joystick for imaoe oositionina and a aain control to
chanqe maan i f i ca t i on up to six diameters. The cooy on the
monitor screen is varied bv the use of the three controls
and allows the user a convenient method of examinina details
which may be difficult to distinauish in the normal m ode.
Currently^ the zoom mode does not modify the stored i^aae.
This capabilitv was considered a siqnificant advantage*
since the user could examine a nortion of a display from a
much qreater distance from the screen. The hardware zoom
also allowed a user the ability the filter out unwanted or
unneeded information.
A significant characteristic of the present terminal is
the capabilitv to perform selective erasure. This
capability allows part of the displayed imaae to be removed
18

without affecting the rest of the image. At the present
timef the hardware mechanism to accomplish selective erasure
entails redrawing the imaae to be erased in the erase mode.
If the subpicture being erased overlayed another subpicture/
the erasure would cause the remaining subpicture to have a
gap in it/ which would then reauire a redraw. However/ o^lv
the affected subpicture would have to be redrawn. Presently/
this feature relieves the host computer from having to
refresh the entire displav because of some small change in
the i mage
.
The CONOGRAPHIC-12 display terminal at the Naval
Postgraduate School has another significant hardware feature
that was evaluated. The present display has the capability
of either displayino an imaae in a black on white modP/ or
in a white on black mode. This hardware selection feature
allows a user to select the most suitaole image
presentation. Since a hardware switch performs the displav
change/ no demand is placed on the host computer to moaify
any commands to the terminal.
Another feature which the CONOGPAPHI C -
1
2 prpsentlv
supports is an ability to interface to a device for hardcopv
output. This feature was not avaliable on the
C0N0GRAPHIC-12 at the Naval Postaraduate School/ but was
considered to be an important feature desirable to have in




The Arithmetic Processor Extension as currently
implemented on the CONOGRAPH TC- 1 2 display terminal is a
special extension to the display processor which is used in
soecial operations such as picture offsetting* seal ino and
rotation or reflection operations. a t the present time*
this ability relieves the host computer of the calculations
necessary to perform these functions. This means that the
host spends significantly less time in display list
manipulation and reduces the amount of Data that must be
transmitted to the display processor. At this time* the
basic Arithmetic Processor on the CONOGRAPHIC-12 Weeps tracW
of the drawing position on the screen and exercises control
over intensity variation and the dot/dash line capability.
The Extended Symbol Option of the CONOGRAPH I C-
1
2 as it
is currently implemented at the Naval Postgraduate Sc h ool is
significant. This option uses the available memory in the
C0N0GRAPHIC-1 2 to store predefined fonts. Tnp host
processor then causes the display processor to draw the
symbol stored in its memory at the given aodress without
needing any more data from the host.
The Extended Sympcl Option allows the user the ability
to switch the display from one related set of symbol
subroutine* called a font; to another. The fonts are
contained in Read-Only-Memory (ROM). The Symbol Subroutine
Controller option is an enhancement of the present extended
symbol ootion which allows a user to construct symool SPts
for storage in Read-Arite Memory CRAM). Althouah the aesian
?0

and explanation of these options seemed to be directed
toward character sets* the observed fact was that any
graDhic subproaram could be loaded into memorv and
subseauently executed by the disolay processor on command
from the host processor. This meant that static images such
as an aircraft carrier deck outline or station view
selection paqes could be stored in the display terminal's
local memorv
.
When the C0N0GRAPHIC-1 2 disolay was placed in the symbol
mode* drawinq on the screen was accomolished when the host
processor sent the base address o* the font/ and an eioht
bit byte which referenced the subroutine. The byte was used
as an offset from the font base address. The display
processor extracted the command from that memory location,
which was a jump to a subroutine command* and then jumpea to
the subroutine/ drew the image and returned. Commands in
local memory were acted on as thouah the host processor had
sent them.
The significance of the extended symbol ootion ana the
symbol subroutine option was the effect on the aata
transmission requirements necessary from the host comouter
to the disolay terminal. The data compression would allow
the host to attend to other tasks* ana s i an i f i c an t 1
v




In this section a description of the software
simulation program written to simulate the aircraft
information handlina system and evaluate the CONOGPAPHIC-12
graphics display terminal is presented.
A. DESIGN CONSIDERATIONS
The primary objective of this study was to evaluate the
capabilities of the CONOGRAPHIC- 1 2 araphics oisolay terminal
as an interactive display media for six different stations
in an aircraft information handlina system. The six
stations selected were the Aircraft Handling Officer (ACHP)»
the Flight Deck Officer (FDO), the Hangar Deck Officer
C HD ) > any one of twelve different Squadron Maintenance
Chief stations* the Carrier Ai rqroup Commander (CAG)/ and
any one of the twelve sauadron ready rooms. The objective
of the software design was to provide a display of
information similiar to t^at found in the Johnson anrt
Woolley simulation. To accomplish fhis evaluation, new
software tailored to the CONOGRAPH IC-
1
2 display terminal was
needed. The software for this project was written in the
high level orogramminc 1 anquaae C fill .
Routines used in the interface between the PDP-11/50 and
the C0N0GRAPHIC-12 terminal utilized in this implementation
22

and the routines necessary to use the tablet were previously
developed at the Naval Postaraduate School t8,51.
The primary objective of the simulator! was to
demonstrate the capabilities of the terminal as an
interactive device. The desire was to effect a
conversational toner so that the user would be able to
interact with the computer in a natural manner, usina
familiar languaoe and symbols. Soecific attention was aiven
to developing a reasonable set of user reauests for each
station and then to makina it simple to make the reauest and
see immediate results. a prompt message continually
informed the user of the job sequence* and provided the
primary method for ac know 1 edg i na user reauests. Reasonable
checks on a user's reauests were made prior to oroceeding,
particuliarly if the reauest would cause an unintentional
change in the data base/ or would make it awkward for t-ne
user to recover from any reauest.
It must be stressed that the software that was develooed
was designed nrimarilv to evaluate the display terminal's
capabilities at each station and to provide a reasonable set
of user requests which miaht be expected from the station.
It was also felt that routines to force the user to confirm
requests were natural and reasonable, if it would be
difficult for the user to recover from an erroneous reauest.
The simulation did not check the validity of the
information which a user entered. For instance, it would
21

allow a user to enter an up status for an aircraft/ even if
the aircraft were actually down. A down status aircraft is
an aircraft which is not in a flyable condition. However,
the system did perform some logical, checks. For instance,
an aircraft actually on the hanaar deck may not be moved by
the fliqht deck station.
The method used to alert the user to an unusual request
was to flash a warnino. message. This flashing messaqe
aopeared in a prompt field. Simultaneously* ^ bell was rung
which was syncronizea with the flashing message. It was felt
that the audio and visual response by the display wer^
sufficient to alert the user. Requests by the user which
were not predefined or were out of sequence were ianored.
The displav acknowledged the reauest bv erasino the message
in the promDt box and then redrawina it. This caused the
display terminal to momentarily blink, which nave the user a
response but the terminal did not resoond to the reauest.
The display format and user interaction capabilities of
the Johnson and Woollev simulation were the standards of
comparison used to evaluate the CONOGPAPH IO 1 2 terminal.
The modular construction of the proaram allowed for ease
of extension to include more oot ions. The present set of
user reauest actions were d e a m e d sufficient to demonstrate
the disDlay terminal and host computer's ability to
effectively interact with the user.
2a

As presently implemented on the DEC POP-11/50/ the C
1 anauaqe supports a powerful data base manioulat ion feature.
The data structure chosen for this i mo 1 ement at i on could be
mapped to a 1 anquaqe not having this feature.
The CONOGRAPHIC-12 disDlay terminal was interfaced with
a PDP-11/50 computer havinq 64K bytes of memory and ud to 16
million bytes of disk storaqe. The UNIX operatina system
was designed to Drcvide the user with a system that was
simple and easy to use. Within this framework, powerful
software development and debuaqinq tools were provided.
The most siqnificant feature used in this application
was the system command 1 anquaoe and context editor which
could be used to alter the database prior to execution of
the program [111. In this manner/ different types of
aircraft/ different aircraft and different sauaarons could
be added to or deleted *rom the simulated onboard
complement. This procedure is explained in detail in
APPENDIX A, USER'S MANUAL. Although this function was not
strictly necessary to evaluate the CONOGRAPHIC-12 display
terminal/ it provided a more realistic simulated environment
which qave more credence to the evaluation results.
The second powerful feature used was the file-device
feature. The term file-device will be used * o mean the
ability to o roqramma t i c a 1 1 y ooen an imaoe file and then
write the file to the C0N0GRAPHIC-1 2 display terminal
without havina to have the simulation oroqram process the
?5

file. Use of this feature simulated having access to the
C0N0GRAPHIC-1? RAM and ROM memory. Files were constructed
which simulated preprogrammed ROM fonts* fonts which would
reside in the CONOGR APHIC- 12 memory in an actual
implementation. This was done in order to remove the code
reguired to regenerate the desired images each time they
were reguired from the simulation oroaram. Construction o f
the files was done separately* and then the araphic
instructions were read from the font file and written to the
C0N0GRAPHIC-12 display terminal when reguired. ExamDles of
these files are the files which Dresent 1 v contain the
commands to draw the flight deck outline and hangar deck
outline. At this time* the other files contain the commands
to draw the textual information for the different views.
In an actual i mo 1 emen t at i on * these files would reside in
the CONOGRApHIC-12 display terminal's local RO^ or RA'»1
memory and would therefore s i qn i f i c an t 1 y reduce the
transmission time required for drawing suboictures on the
terminal. The reduction in transmission time would lessen
the danger of a faulty transmission and the resultant




The overall logical design of the simulation program
was based on a simple control structure which allowed one
26

CONOGRAPHIC-1 ? Graphics Display Terminal to simulate any one
of six different stations at a time. (See Figure* ? ) . The
structure also al lowed the appropriate stations to modify
the data base* and then have an accurate data base available
for use by any one of the other stations. Since the aim o *
the software was to evaluate the CONOGRAPHIC-1? at each of
the stations* two concurrent evaluations were supported bv
the software for the four stations with interactive
capabilities. One evaluation determined the CONOGRAPhTC-1?
terminal's caoabilities to function as a reoeater-onlv
device. This simulated the video sianal from one
CONOGRAPHIC-1? disolay terminal dri vino other displays* a
capability the device presently has. The interactive view
available at the station was designed to evaluate the
terminal as it would be interactively imolemented onboard an
aircraft carrier.
In order to evaluate the CUNOGRAPHI C-
1
2 terminal at
each of the interactive stations as both a reoea t e r-on 1
v
disolay terminal and an interactive terminal* provision was
made to allow the user the option of select ina trte desired
mode. This was done Dy displayinq a station desired view
menu* and then allowing the user to select the interactive
view* any of the reneater-only views* or to switch stations.
Selection of the interactive view at- an appropriate
station gave the user the ability to evaluate the
CONOGRAPHIC-1? terminal as a dynamic* interactive display
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the repeater-only mode/ allowed the user to interactively
manioulate the data base/ and also allowed the user to
switch stations. While in the interactive mode/ if the user
selected one of the views available in the repea t e r-on 1
v
mode/ return from the view was to the station view selection
page associated with that station/ instead of the
interactive page. This was done to allow the user to work
in the interactive mode/ -simulate havinq a reoeater-onlv
display terminal at the station available for the other
views/ and then to resume workinq in the interactive mode.
This constraint was introduced to allow a simple control
structure and at the same time/ realistically simulate
ha'vinq several terminals/ includinq an interactive one/ at a
stat ion.
The Carrier Airarouo Commander's station was
selected as the station demonstrating a proocsed
implementation of a station without the control structure
required by the simulation. This station always functioned
as a reDeat e r-on 1 y display terminal. The user was allowed
to select the initial view by having a station desired view
selection page. Once the initial view on the disolay was
selected/ the user was allowed to switch views without
having to return to the view selection oaae. Selection of
the views available at the Carrier Airaroup Commander's
station was done by usinn the PFK buttons* but a mor*>
reasonable implementation would be to switch views in the





The other repeater-only station in this s i mu 1 a t i on ,
the Squadron Readv Room Station* was implemented by al lowina
the user to select the squadron the station simulated. A
view selection Dage was then displayed which orovided a list
of the views available at this station. Return from anv
selected view was always to the view selection naae. This
control structure allowed t^e user the ability to evaluate
the CONOGR APH I C -
1
2 terminal as a repeater-only terminal
without havinq to construct special aisnlay formats for trie
selected views. The soecial formats would be required in
order to include a menu. Since this station should also be
implemented using the previously described television
channel selector mechanism, the constraint of always
returning to the station desired view selection page did not
affect the evaluation of the terminal » and was a reasonable
method for imolementinq the control structure.
2. Data Base
In order to provide a realistic simulation of an
aircraft information handlinq system, provision was made for
two logically distinct manipulations of the data base. The
simulation orovided a method to alter the data base prior to
commencino oroqram execution. Provision was also made to
store the data base/ as modified by the various stations
durinq program execution, at the end of execution. This




The other distinct manipulation of the data base
occurred durina proaram execution when any or all of the
interactive stations modified the data base.
The first type of manipulation of the data base made
extensive use of the previously described file-device
feature. Provision was made to add or delete aircraft/
aircraft types or sauadrons. Specific procedures are
outlined in APPENDIX A, USER'S MANUAL. This provision made
use of the editor feature available on UNIX, but cou'a be
easily implemented in an actual system. The logical station
which would possess this ability would be the Flight D p c k
Officer's station. This station controlled the aircraft
entry to and exit from the onboard aircraft complement.
In an attempt to decrease the amount of secondary
storage reguired to store the data base, only the
information associated with the aircraft ana squadrons
actually on board was stored. The information stored in the
data base was sufficient » o restore the state of the data
base at the end of the last proaram execution, plus or minus
any modifications made to the data base when the simulation
was not running. Specific procedures to rest-ore the data
base are included in APPENDIX A, USER'S MANUAL.
The interactive data manipulation caoablities of the
simulation program deal i no with the interactive stations are
described in the sections of APPENDIX A, USER'S MANUAL,
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dealing with the interactive stations.
3 . Host Memory Required
Since the primary objective of the software was to
provide a realistic simulation of an aircraft information
handling system in order to evaluate the CONOGPAPHIC-1?
display terminal/ minimial consideration was given to tne
memory requirements of an actual implementation. There were
several reasons for this course of action.
Only one C0N0GRAPHIO12 was available for the
evaluation. In order to evaluate the display terminal at
the six different stations/ either six different evaluation
programs would have to be written, or one program would have
to be able to supDort all six stations. To realistically
evaluate the terminal as a station in the system with access
to other stations ana the data base/ the second course o *
action was taken. As a result/ the code for all the
stations and all the data bases were resident in the
simulation orogram.
The second reason was provided by the nature of tne
study. The aim of the thesis was to evaluate the
C0N0RGAPHIC-12 disolav terminal/ not to design an actual
aircraft information handlinq system. M uch of the "lata used
by the simulation program used a 1 t> bit integer when one bit
would suffice. More efficient use of memory could be made
by packing and unpacking the data/ but the expense in
processor time was the determining factor.
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The third reason was that in the Dresent
implementation of t^e software interface between the hnst
computer and the (TOMOGRAPHIC- 1 2 at the Naval Postgraduate
School/ all the routines to support the disolay terminal
must be loaded into memory/ even thouah most of them were
not required for this simulation. A realistic assessment of
the memory required would reauire rewriting the device
drivers specifically to support the C0N0GRAPHIC-12 for this
app 1 i ca t i on
.
As a result of the three major reason discussed
above/ the following fiqures may be misleading if used to
draw conclusions for actual implementation measurements.
Any conclusions drawn from them should be made with extreme
caution. The following results were obtained by examinina
the object modules of each module in the simulation orooram.
The numbers are of bytes in decimal. The data base required
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4 . Special Conventions
In order to evaluate the CONOGRAPH I C- 1 2 displav
terminal as it was implemented at the Naval Postgraduate
School for use in an aircraft information handling system,
several features normally available on the display were
simulated. Simulation of these features was due to the fact
that the software support for the new hardware in the Naval
Postgraduate School Computer Laboratory was not vet
available under the UNIX time sharing system. Simulation o *
these features did not effect the evaluation of the
C0N0GRAPHIC-12 terminal's c aoab i 1 i t i es , but did introduce
some conventions which must be explained.
The joystick/cursor combination was simulated by use
of the Vector General Tablet and an outline of the fliqht
deck or hanaar deck. The user is required to look away fro^
the display terminal in order to manipulate the stylus. The
tablet was functionally equivalent to a joystick/cursor
comb i nat i on
.
The extended symbol capability and symbol subroutine





In order to evaluate the CONOGRAPHIC -
1
2 graphics display
terminal for use in an aircraft information handlina system*
considerable time was soent in defining the rpqui rements
placed on the system by each station. The resultina
hierarchical reauirements were broken into two subarouos.
The first subarouo consisted of those functions aeemeH
mandatory for that station to have/ while the second
subgroup consisted of those functions which would enhance
the individual station's capabilities. Six stations were
selected as representative of the different requi renenits a
station must oossess. These stations, the Aircraft Handlina
Officer station, the Flight Deck Officer station, the Hanoar
Deck Officer station, the Squadron Maintenance Chief
station, the Carrier Airaroup Commander Station and trie
Sauadron Ready Room station, were in general agreement with
the stations in the system Drooosed by Johnson and Wool lev
[7] .
In the evaluation, it was felt that each of the stations
should have the ability to display graphic information as
well as alphanumeric information. This ruled out
alphanumeric-only display devices. Reducina the number of





and permit display of those views which are alphanumeric in
nature on an alphanumeric-only display device. In a system
having several displays at one station/ one alohanumeric-
only display would be a reasonable implementation as a
repeater terminal for the alphanummeric-only display.
In general* it was decided that each station must be
capable of reproducing the hanqar deck and flight deck
outlines/ the location of aircraft/ maintenance information/
messaaes and menus. Each station would also have to have
some means of interacting with the display and hence the
host computer. Finally/ physical and environmental criteria
would have to be met. At the present time/ space is always
at a premium onboard aircraft carriers. This placed
definite constraints on the size of the disolay terminal/
display processor ana host orocessor at each station.
Unusual and differing liohting conditions exisf at
various air operations stations on present day aircraft
carriers. This meant that the display terminal must not oe
affected by high or low ambient liqht conditions/ and should
have some variable intensity capabilities available on the
terminal .
Finally/ a determination of the best mode of operation
for the terminal would have to be made. In this evaluation/
the terminal was proarammed to be both a reoeater-only
disolay device/ and an interactive disolay terminal. The
software section explains the reason for this in detail.
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The following subsections list SDecific items to be
considered for each individual station which were considered
to be the most imDortant characteristics and abilities the
station must oossess. The requirements which the terminal
should possess at any station when used in a repeater-only
mode were the same as those listed for the two repeat er-on 1
y
stations* the Carrier Airqrouo Commander station and the
Squadron Ready Room station.
1 . Aircraft Handling Officer's Station
The ACHO's display must provide a workinq copv of
the flight deck* called a scratchpad. The scratchpad is
used to temporarily position aircraft in order to develoo
the desired soot plan. Since this station is u'sed for
future planning, chanoes made on the scratchpad must not
affect the data base containing the actual aircraft
1 ocat i on
.
Once the ACHO is satisfied with the spot olan, it
must be recorded; or saved for future reference and
distribution. In the current implementation* the ACHO couH
only create one spotolan. This was considered to be an
unnatural restriction* since it limited the ACHO's ability
to effectively plan future soots. An improvement to the
spot plan generation would be to provide the capability to
generate several spot plans. This would oive the AChO fne
ability to plan several different spot plans to handle
different contingencies. This capability could be easily
7>7

and economically implemented usino current storage
techniques/ e.g./ floppy disk storaqe. However/ the abilitv
to store one soot plan was sufficient to provide a realistic




In addition to the scratch pad/ the AC HO station
must be able to display the current fliaht deck/ the current
hangar deck/ current maintenance status on each aircraft/
and current maintenance information for a selected squadron.
In order to have this ability/ the ACHO station must have
interactive caoabilities. The station must h a v p some tvpe
of locator or coordinate input device and some type of
button or selector device. The station must have a
selective erase capability. This was required since the
station must have the capability of dynamically modifying
selected portions of the display. It would be too expensive
to transmit an entire display each time the displav was
modi f i ed
.
The ACHO station must have the ability to produce
hardcopy. Hardcopy capability would be required in order
for the ACHO to be able to transmit the spot plan to the
Flight Deck Officer for action or implementation.
An enhancina option which must be considered would
be the ability to closely insoect selected portions o * the
display in order to filter out unwanted information or to
distinguish portions of the picture which might be difficult
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to see otherwise. The capability of hardware zoom would
relieve the host computer from having to redimension and
redisplay a selected oortion of a view to accomplish the
scale factor.
2. Flight Deck Officer's Station
The FDO station must be provided with the ability to
modify the actual location of aircraft. In the current
i mp 1 emenat i on , the function of the FDD's station is critical
to the accuracy of the data base. The station must have the
ability to display the current location of all aircraft in
the onboard complement. This station would also be the
logical station to use to enter new aircraft and new
squadrons into the data base.
In addition to the current flight deck, the FDO
station must be able to disolay the current hanoar deck, the
soot plan, maintenance information on a single aircraft and
maintenance information on a selected souadron.
In order to have this ability, the FDO station must
have an interactive caoability. The station must have some
type of locator or coordinate input device and some type of
button or selecting device. The station also needs a
selective erase capability, for the same reasons suggested




Hangar Deck Officer's Stat ion
The HDO's station must provide the capability to
move aircraft on the hanqar deck* and between the hanaar
deck and the transition list. The ability to modify the
data base also made the function of this station critical to
the accurate state of the data base.
In addition to the current hanqar deck, the HDO
station must have the ability to disolav the current flight
deck/ maintenance information on a single aircraft* or the
maintenance informaton on a selected squadron.
Since there was no looical difference between the
functions of the HDO station and the FDO station, the HDO




Squadron Maintenance Chief's Station
The Squadron Maintenance Chief's station must
provide the ability to modify the maintenance information
for aircraft in the scuadron, and to update the maintenance
information data base. The function of updating the data
base is critical to the accuracy of the maintenance data
base. The station must also be easy to interact with
because of the number of oeople who would be using it.
In addition to beino able to chanae information on
squadron aircraft the station must have the ability to
disDlay the current fliaht deck and the current hanqar deck.
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Information contained on these two displays was considered
to be important to the scheduling of work on sauadron
ai re raf t .
Two enhancing capabilities which the station should
contain are hardware zoom and hardcooy. The first
capability would allow the user to view the display from a
distance. The second capability would be useful in
assisting the maintenance chief in the performance of




Carrier Airnrcup Commander's Station
The function of the CAG station is to display the
current flight deck, the current hangar deck and maintenance
information on the selected squadron. This information
would be reauired by the Carrier Airgroup Commander in order
to maintain managerial control over the airaroup assets.
The CAG station did not reauire any interactive
capability* but needed some method available at the station
to select the different displays.
6 Squadron Ready Poom Station
The function of the Sauadron Peadv Poom station is
to display the current flight deck, the current hanaar deck,
maintenance information on that squadron's aircraft and the
current spot plan. The sauadron maintenance information
would be required to assist the squadron commander in
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maintaining managerial control. The other three displays
would be necessary for briefing flight crews and keepina
track of the location of all squadron aircraft. The station
did not reauire anv interactive capability, but needed some
method available at the station to select the different
d i s d 1 a y s .
B. EVALUATION RESULTS
The evaluation of the CONOGPAPHIC- 1 2 for use as an
interactive and static disolay terminal in air operations
required that the software necessary to support the terminal
as well as the hardware must be evaluated. The software
written for this simulation must be evaluated in order to
insure that it provided a realistic simulation environment.
The basic objective of the software design * a s to crovioe
the display format that met the disolay specifications
established by Johnson and Woolley. The secona objective
was to evaluate the terminal's ability to interact with the
user* i.e./ the man-machine interface. The third important
objective was to implement the extended symool capability
available on the COMOGR 4PHIC- 1 2 terminal.
The first of these objectives, that of meetino
previously specified display formats* was accomplished with
one exception. A decision was made to eliminate the
aircraft Shanes from the disolay. The aircraft side number
and an orientation arrow contained enouah information to be
functional without cluttering the display. (See Figure 7).
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The additional information about relative size of aircraft
did not outweigh the disDlay clutter caused by the aircraft
shapes. Several of the ACHO's interviewed for the Johnson
and Woolley simulation also noted that aircraft shaoes are
not required for effective soot plan generation.
The second oojective/ that of evaluation the man-machine
interaction capabilities/ was accomplished/ although the
method of user interaction was modified from the Johnson and
Woolley simulation due to the devices available for data
entry. The original simulation used the liaht oen as both a
locator device and a menu selection device. Because of the
previously discussed hardware and software proolem with the
joystick and cursor available on the C0N0GRAPHIC-12 terminal
at the time of this simulation/ a Vector General tablet was
substituted for the locator device. Use of the tablet did
not effect the evaluation of the terminal/ but did detract
from the simulation since the user had to enter the desired
position of the aircraft on the temolate of the dec* drawn
on the tablet/ thereby interrupting the natural method of
interaction with the display screen.
The use of the program function key (PF*) button device
instead of a light pen also forced the user to enter each
aircraft side number one dioit at a time/ and then to select
another PFK outton to confirm the selection. fthile this
method of entry was not considered unnatural/ it did not
provide the natural selection method available with a liaht
pen. The same comment would also apply to many user
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requests which would modify the data base.
The third major objective* that of implementing the
extended symbol capability* was not met. The oriainal
desire was to Dlace the Might deck and hanqar deck outlines
in the C0N0GRAPHIC-12 memory. During evaluation of the
device* both outlines were programmat i ca 1 1 y loaded into the
CONOGRAPHIC-
1
2 memory* but the results were unsatisfactory
due to system interface problems. This inability to load
the C0N0GRAPHIC-12 memory did not effect the evaluation of
the terminal at each station* but no statement reaardina
actual data comoression durina transmission can be made.
Specific evaluation of the terminal at each station is
described in the followina subsections dealing with the
specific stations. Actual oDeration of each station is
found in APPENDIX A, USFR'S MANUAL.
1 . Aircraft Handling Officer's Station
The ACHO's station display orovidea a realistic set
of user requests and caDabilifies. When s i m u latino the
ACHO'S station* the CONOGR APHI C-
1
2 terminal provided the
ACHO rtith a scratchpad* the ability to position aircraft on
the disDlay in preparation for a SDOt plan* and the ability
to load the desired soot olan into memory and then display
i t
.
The hardware zoom feature was considered to be
indispensable and made close inspection of selected portions
a a

of the display easy. It afforded the user the capability to
easily read side numbers of aircraft spotted rioht on top of
the fliqht deck outline. While the side numbers were
readable* the hardware zoom removed any difficulty,
especially at any distance from the disolay terminal.
The complexity of the tasks at this station required
a large job menu and tended to aive the display a sliahtlv
cluttered look. Use of a smaller character size mioht
improve the appearance, but miaht also make the menu harder
to read.
In the evaluation of the C0N0GRAPHIC-1 2 terminal as
an ACHO station, the display terminal met the minimum
requirements of quick response and the aoility to move
aircraft. However, the method of interaction using both a
locator device and a button device was awkward. Since this
station was so critical to the smooth ana efficient
allocation of aircraft resources, the request and v°rifv
method of interaction, described in the software section,
was considered too clumsy. This method would probably
distract and irritate an ACHO.
Recent developments in touch screen peripheral
devices would remove the awkwardness of the present
implementation and should make this station as easv to
manipulate as the ACHO station in the Johnson and Wool lev
simulation. The touch screen device would be placed on he
front of the disolay terminal's screen. Presently, two
as

sides of the device have photoeletric sensors, and the two
other corresponding sides have lioht sources. When the user
touched the screen, the device would be able to determine an
X-f coordinate Dostion. This information would bf
programmatically usea in a manner functionally eauivalent to
the tablet and the PFK buttons.
2.
.
Flight Deck Officer's Station
The FDO's station disolav provided a realistic set
of user reauests ana capabilities. When the C0N0GRAPHTC-12
terminal was used as an FDO station, it provided the FDD
with the ability to control aircraft movement and easily
manipulate the data base. The FDO controlled the aircraft
on the flight deck, and had three lists of aircraft to
manipulate. The three lists were of airborne aircraft,
aircraft in transition between the flight deck and the
hangar deck, and aircraft in a bingo status. A binao status
aircraft is an aircraft which has been diverted to a shore
1 andi ng field.
The hardware zoom feature was also considered
indispensable at this station for the same reasons discussed
in the preceeding section.
The disolay format was easy to read and understand.
It provided a man-machine interface that was easy to
ooerate. The use of the locator device and button device
forced a request and verify method of user's desired
actions, but since the number of tasks at this station was
a6

less complex than those at the ACHO station, the method was
not restrictive or unnatural. Manipulation of the aircraft
on the display and in the data base proved to be easy and
natural. Response by the terminal to user requests was
fast. The CONOGR APHIC- 1 2 terminal was considered
satisfactory for use as a FDO station display terminal.
3
.
Hanaar Deck Officer's Station
The HDO's station disolay provided a realistic set
of user requests and caoabilities. The main difference
between this station and the F D ' s station was that the H Q
station had fewer aircraft lists to manioulate. Tne station
controlled the aircraft on the hangar deck and those on the
t rans i t i on list.
Since the function of the HDO station was loaicallv
the same as the function of the FDO station, the same
evaluation and same results applied at this station. The
C0N0GRAPHTC-12 terminal was considered satisfactory for use
as a HDO station for the same reasons given above in the P D0
sec t i on .
4 Sauadron Maintenance Chief's Station
The Sauadron Maintenance Chief's station orovided a
realistic set of user requests and caoabilities. when
simulating the Squadron Maintenance Chief's station, the
C0N0GRAPHIC-1 2 terminal provided the station with a list of
all aircraft in the sauadron with their current maintenance
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status. An operator could easily manipulate the maintenance
information for those aircraft in the squadron using only a
button dev ice.
Although the number of tasks at this station was
considerable* the aisolay format was not cluttered. The
user request and verify method was also used at this
station. It was easy to maniolate the terminal and the data
base. The terminal responded quickly to the drawina
commands from t K e host processor.
The previously mentioned comments reqarding both the
hardware zoom and the black on white or white on black modes
also were aoplicable at this station. In adai t ion, the
hardware zoom at this station qave the user the ability to
easilv read the maintenance information display from fifteen
feet away. Addition of a hardcopy feature at this station
was considered a reasonable method for extracting Dertinent
maintenance information for use in related maintenance
record keeping functions.
It was imoortant * o r a Squadron Maintenance Chief to
have the ability to view both the fliqht deck and hanoar
deck displays. These displays contained the information
needed regarding aircraft location to enable the souaaron
maintenance chief to efficiently schedule work.
The ease of interaction, the auick response to user
requests and the capability of the C0N0GRAPHIC-1 2. to store
predefined symbols such as the hanaar deck and the fliaht
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deck, plus the ability to attach hardcopy if reauired, made
the terminal well suited for use at this station.
5
.
Carrier Airqrouo Commander's Station
The CAG's station display provided the ability to
view the flight deck display* the hangar deck display ana to
select any one of the sauadrons onboard ana view the
selected squadron's maintenance information. No interactive
capabilities existed at this station, but the o resent
implementation used buttons to select the particular view to
be di spl ayed.
Since the need for an interactive capability did not
exist at this station, the present CQNOGRAPHIC-1 2. terminal
at the Naval Postaraduate School had too many capablities to
be used merely as a repeater station. Removal of the input
devices and installment of a channel selector type device
would be more in line with the requirements of this station.
Since this chanae would require a major engineering chance,
a more reasonable implementation would be to broadcast the
video signal over the aircraft carrier's television circuit
and use a conventional television at this station.
6
.
Squadron Reaay Room Station
The Sauadron Ready Room station aisolay provided the
ability to view the fliaht deck display, the hangar deck
display, that squadron's maintenance information ana the
soot plan. No interactive capabilities existed at this
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station^ but a method to switch between desired views was
required. The onlv difference between this station and the
CAG station was that this station could only view
maintenance information on its own aircraft/ and had the
ability to view the SDot plan. The ability to view the
current spot dan was considered a reasonable reauirement in
order to assist flight crews in determining the expected
location of their aircraft for the next launch.
Since the need for an interactive capability did not
exist at this station, the CONOGR APH I C-
1
2 terminal
implemented at the Naval Postgraduate School had too manv
capablities to be used merely as a repeater station, for the




The problems in using the CONOGR
A
p HI C- 1 2 graohics
display terminal as a disolay terminal in an aircraft
information handling system have been discussed. A prooosed
shipboard implementation using the C0N0GRAPHIC-12 terminal
has been presented and a simulation of the aircraft
information handling system using the CONOGR APH I C - 1 2 disolay
terminal has been designed and implemented. As a results
several conclusions with resDect to the C0N0GRAPHIC-12
display terminal can be made.
The fundamental conclusion was that the Hughes
CONOGRAPHIC- 1 2 Graphics Display Terminal was ideally suited
for this application. This conclusion was supported bv
several observed facts: (1) the selective erase capability
of the terminal gave it a dynamic, interactive capability?
(2) based on observations made * h i 1 e work i no with the
simulation program, the terminal and host orocessor wpre
easy to interact with and responded quickly to user
requests; (3) the terminal was caoable of duplicating the
information content of the Johnson and woolley display? and
(4), the additional hardware capabilities of the terminal,
hardcopy, hardware ?oom, support of repeater stations, local
terminal memory, and two viewino modes, enhanced the
capabilities of each of the stations specified in the
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Johnson and Aoolley proposal.
Noteworthy results? and conclusions about the
C0N0GRAPHIC-12 are as follows:
The CONOGRAPHIC- 1 2 display terminal was very easv to
interact with and could be used in a dynamic application.
The display Mas also relatively inexpensive* and for those
stations not requiring an interactive capability* the cost
could be further decreased by omittino the extra options not
required by the station. The CONOGRAPHIC- 1 2 at the Naval
Postgraduate School/ which included 4 K of internal memory* a
program function keyboard* a separate scan converter zoom
housing* joystick* extended symbol processor* symbol
subroutine controller and desk top housing cost about *25K.
The basic model 1201 CONOGRAPHIC cost about S13K.
The ability to use raster scan storage tube displays at
each station instead of refresh displays significantly
reduced the amount of data which had to be transmitted
between the host processor and the various displays. Use of
the repeater capability of the terminal would completely
eliminate any data transmission requirement between the host
processor and the repeater station. Use of predefined fonts
in the C0N0GRAPHIC-12 memory would also significantly reduce
the volume of data transmission required by the system.
The most significant conclusion that could be made
about the simulation program was that it was effective anH




disDlay terminal would react if actually installed on an
aircraft carrier. The simulation was as realistic as the
Johnson and Woolley simulation* and orovided a good
evaluation of the CONOGRAPHIO 1 2 diSDlay terminal's
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1. Maintenance Data Base: maint.r
SQUADRON NATO
NUMBER OF WRCRAFT
Side No . , L<c , S ta t ns , Down Day, Down Time, Up Day, Up Time , Fue 1 , Comment , Event
2. Aircraft Location Data Base: acho.r
NUMBER OF AIRCRAFT
Side No . , Loc, Direct ion, Go , Type , X-coord , Y-coord , Ro tat ion
3. Scratch Pad Data Base: scr.r
NUMBER OF AIRCRAFT
Side No. ,Lo cation, Direction, Go, X-coord, Y- coord, Rotation
Spot Data Base: spot.r
NUMBER OF AIRCR\FT
l.ocat ion, Co , X-coord , Y-coord , Ro t a t ion




VII. APPENDIX A - USER'S MANU&L
Brief descriot ions o* the various parameters provided
for user interaction with the PDP-1 1/50-C0N0GRAPHTO12
system are aiven in the main body of this thesis. The
information contained in this aopendix is intended to
provide a guide to the user in the operation of the system.
A. INTRODUCTION
The followinq sections contain the specific instructions
for performinq the functions incorDorated into the
evaluation program at each simulated station. Instructions
which apoear on the screen are keDt to a minimum and are
prompting in nature. It is assumed that all operators would
receive trainino on the system and excessive memory would De
consumed to store detailed instructions. Secondly/ detailed
instructions would detract from the apoearance of the
display by addinq unnecessary clutter.
All desired changes on the display are made bv pressinq
a Program Function Kev fPFK) and using the simulated cursor.
The list of available actions at each station, the menu,
contains the number of the appropriate PF* button which is
associated with the action.
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Since only one CGN0GRAPHIO1 2 device was available/ the
initial view a dp earing will contain a list of the available
Stations. Selection by the PF"K buttons enables the operator
to select the desired simulation station. A page will then
aopear which allows the ooerator to select a view from that
station^ or switch stations.
The four stations with interactive data manipulation
capabilities/ the Aircraft Handlina Officer (ACHP), the
Flight Deck Officer (FDO) f the Hangar Deck Officer (HPO) and
the Squadron Maintenance Chief/ have one view with
interactive capabilities. This view also has the capability
to select any other view available to the ooerator at that
station. Return from a selection of anv page but the
interactive oaae returns the ooerator to the initial page
for the simulated station/ unless the switch station
function has been selected. Tn that case / the initial
station select oaae aooears and allows the ooerator to
select the new desired station, or halt the proaram.
In an actual imolementation/ the functions of the
selected station page and the interactive oaoe could be
implemented bv having several terminals at the station. One
terminal would be used for the interactive display/ and the
others used as reoeater terminals. The oresent system is
not a model of an actual implementation and was desianed to
allow evaluation of the terminal at each of the six stations
as both a repeater-only disolay and/or a dynamic/
interactive disday terminal. A detailed explanation of the
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control structure is found in the software description
section of the thesis.
The Carrier Airarouo Commander CCAG) station was
selected to demonstrate the proposed implementation of an
actual stand-alone station without the previously mentioned
artificial constraint.
The evaluation program was desianed with the concepts of
human engineering in mind. One of the attributes of a ^uman
engineered system is its ease of use/ which imolies ess? of
error correction. This characteristic was one of several
implemented in the simulation. Entry and renuest
verification provides a mechanism to prevent and recover
from operator errors.
B. AIRCRAFT HANDLING OFFICER STATION
Having selected the Aircraft Handling Officer's station,
the operator will see a list of the views available at this
station. The views are the scratchpads the soot plan* the
current flight decks the current hangar decks and sau^oron
maintenance. The operator also has the ootion of switchino
stations at this time.
The interactive view at this station is the scratchpad.
Selection of the appropriate PFK button for the r e m a i n i n a
views will cause the display to erase and then display the
selected view. The prompt message "<CR> FOR M EXT VIEW" also
appears on the display. To chanae views* press any PFK
6a

button. The display is erased and then displays the initial
station view selection paqe for this station. Selection of
a PFK button which does not have a corresoonaina view will
cause a flashina "INVALID SELECTION" messaqe to apoear in
the lower middle of the display. The ooerafor then must
make an aoprooriate PFK button selection.
The following sections describe the functions of the
requested Jobs available to the operator at this station.
Each view will be described, alona with the functions
available at this station. The interactive view is
described first* and the function of each PFK button is
desc r i oed.
1 . Scratchpad - ^FK 1
Selection of this PFK button enters the operator
into the interactive view available at this station. 9e^er
to Figure M for a picture of the display in this mode. The
operator has a display of the fliaht deck outline* all
aircraft on the scratchpad fliqht deck with their side
number* location and orientation* a menu of the jobs
available at this station* a prompt messaae box* an aircraft
orientation angle guide* and lists of aircraft side numbers.
The number of lists available deoends on the state of the
disolay. If the ACHQ. previously selected the "Clear
Scratchpad" function, the list displayed will he of all
aircraft currently onboard except for those in a bingo
status* otherwise the aisolay will have a list o * airborne
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aircraft and a list of aircraft on the Hangar deck. A bingo
status aircraft is an aircraft which has been diverted to a
shore landing field.
Specific instructions for the operator to operate
the station in the interactive mode follow. The orompf
message "SELECT JOB" appears in the promot box, ano the
display terminal waits for the operator to select a job from
the job menu
.
a. A/C Status - PFK
This PFK button allows the ooerator to obtain
the maintenance status on one aircraft. The prompt message
"ENTER SIOE NUMBER" apoears in the oromot box and the
operator enters the aircraft side number one numeral at a
time using the PFK buttons. The numeral is echoed back to
the ooerator above the SELECTED A/C text. Once the ooerator
has entered the three numeral side number* the prompt
messaae "PFK 29 OR <CP>" is disolayed in the promot box.
Selecting PFK button 29 will then disolav the maintenance
status for that aircraft/ unless the aircraft is not in the
onboard complement.
If the selected aircraft is not in the onboard
complement/ a flashing "A/C NOT IN COMPLEMENT" message will
appear in the prompt box, followed by an "ENTER SIDE NUMBER"
prompt. If the operator has mistakenly entered the side
number of an aircraft which is not desired/ press any PFK
button except PFK button ?9. T H e prompt message/ "ENTER
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SIDE NUMBER", will aqain apoear in the promot box, and the
operator proceeds as before.
Maintenance information on the selected aircraft
will remain on display until the operator selects the next
desired job. At this time/ the prompt box will have the
message "SELECT J0\B" f and the simulated station will wait
for the ooerator to select a new job.
b. Current FD - PF* 1
Selection of the CURRENT FD PFK button will
erase the display and then disolav the current fliqht deck.
The prompt message "<CR> FOP NEXT VIEW" will aooear at the
bottom of the display. When the operator has finished
viewing the current fliaht deck, selection of any PFK button
will erase the disolay and disDlay the initial desired view
menu for this station.
C. Current HH - PFK 2
Selection of the CURRENT HD PFK button will
erase the disolay and then disolav the current hanoar dec k
.
The prompt message and return to the initial desired view
selection page for this station is the same as described
above in the CURRENT FD subsection.
d. Maintenance - PPK 3
Selection of the MAINTENANCE PFK button will
erase the disolay and then disolay a list of squadrons
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currently on board. The operator then cresses the
aoprooriate PFK button co r resDond i no to the desired
sauadron, and the complete maintenance status for the
selected sauadron is displayed. (See Fiaure 9). The
prompt message and return is the same as described above.
e. Soot Plan - PFK 4
Selection of the SPOT PLAN PFK button will prase
the display and then display the current spot olan. (See
Figure 5). Selection of this button does not c a u s *» an
update of the spot Dlan, but displays the last spot plan
created by the ACHO. The orompt message and return is the
same as described above.
f. Add To Spot
Selection of the ADO TO S^OT PFK button allows
the operator to add an aircraft to the scratch oad. The
operator enters the aircraft side number in the same manner
descrioed above unapr A/C STATUS. The selected aircraft
will apoear just below the fliqht deck outline ana tne
prompt messaqe "PFK 1 IF GO" aooears in the oromct box.
Selection of PFK button 1 will dace the aircraft in the
list of aircraft desianatea as the aircraft to be launched
when the soot plan is undated. Selection of any other PFK
button will allow the operator to olace the aircraft on the
scratchoad for location transfer on the soot olan.
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If the aircraft is actually on the hangar deck,
the prompt message "WHICH ELEVATOR" appears in the prompt
box. The ooerator enters the appropriate PFK button
corresponding to the desired elevator. The aircraft side
number will be entered into the correct arrav for the
elevator traffic on the soot olan. The aircraft will then
appear on the view just below the f 1 i ah t deck outline.
The next cromot messane, "PFK 30 OR INPUT ANGLE"
appears in the prompt box. At this time the operator mav
change the orientation o * the aircraft* or confirm the
present orientation. The ooerator presses PFK button 3 if
satisfied with the present aircraft orientation. To change
the aircraft orientation/ the operator selects the desired
orientation by pressing the aoprooriate PFK button
corresponding to the ROTATION ANGLE text available on the
display. Currently eight different aircraft orientations
are available. The allowed orientations will rotate the
aircraft to correspond to the ooerator's choice. Any anal°
selected which is not on the current ROTATION ANGLE text
will cause the aircraft to be oriented toward the bow of the
aircraft carrier.
When the operator is satisfied with the aircraft
orientation/ Dress PFK button 30/ otherwise/ press any other
PFK button. The oromot me'ssaae "PFK 30 OR <CR>" will be
disDlayed to remind the ooerator of the sequence.
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Uoon comolet ion of the aircraft orientation
sequence/ the orornpt messaae "SELECT POSITION" aopears in
the prompt box. In the current i mo 1 emen t at i on , the ooerator
positions the aircraft using the tablet pen and the tablet
overlay. Oeoress the pen on the tablet at the desired
position, and the aircraft will appear on the flight deck
outline at the selected oosition. The promot message "PFK 8
OR <CR>" will aopear in t^e promot box.
If the ooerator is satisfied with the aircraft
location/ oress PFK button 8. This causes the aircraft
location to be entered into the scratchDad data base and the
prompt messaae "SELECT JOB" to apoear in the o r o m o t box»
completing the ADD TO SPOT seauence.
If the operator is not satisfied with the
aircraft position/ oress any PFK button except- PFK button 8.
This will cause th e "SELECT POSITION" oromot message to
aopear in the prompt box* and the ooerator selects the new
desired position. The aircraft will be erasec from its
present oosition and crawn in the new oosition.
g. Delete from Sot - PFK a
Selection of the DELETE FPO^ SPT PFK button will
promot the operator for the aircraft side number. The
operator will next see a "WHICH FLEVATOR" promot messaae.
An appropriate entry causes the aircraft to disappear from




h. Move - PFK 7
Selection of the MOVF PFK button allows the
operator to move an aircraft from one position to another on
the scratch pad and c^anae or confirm the aircraft's
orientation. The ooerator enters the aircraft side number
in the manner described above* and the aircraft will be
erased fro"1 the scrachpad and aopear just below the fliant
deck. The prompt messaae "PFK 30 OR <CP>" aoDears in the
prompt box and the operator confirms the aircraft
orientation, or selects a new one at this time, using the
same orocedures outlined above. When the operator is
satisfied with the aircraft orientation, select the new
aircraft position in the same manner outlined above.
i . Scratch to Curr - PFK 9
Selection of the SCRATCH TO CURR PFK button will
erase all the aircraft on the scratchpad and then initialize
the scratchpad data base to match the actual aircraft
location data base. It will then draw the aircraft
currently on the flight deck, ana uodate the airborne and
hangar lists on the scratchpad displav. Selection of this
PFK button will cause a flashino "SCRATCH TO CURRENT ???"
message to aoDear in the prompt box. If the operator real 1
v
desires to initialize the data base to the actual aircraft
location, reselect PFK button 9.
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j . CI ear Scratch - PFK 10
Selection of the CLEAR SCRATCH PFK button will
erase all the aircraft on the scratchpad and in the two
lists. It then lists all the onboard aircraft side numbers,
except those in a binoo status* on an available list.
Selection of this PFk button will cause a flashina "CLEAR
SCRATCH ??? H messaqe to appear in the oromot box. If the
ooerator really desires to olace all aircraft on the
available list, reselect PFK button 10.
k. Scratch To Spot - PFK 11
Selection of the SCRATCH TO SPOT PFK button will
transfer all aircraft which have been manipulated by the
operator to the soot olan f erase the display and displav the
current spot plan. Selection of this PFK button will cause
a flashinq "SCRATCH TC SPOT ???" message to apoear in the
prompt box. If the operator really desires to update the
SDOt plan with the information from the scratchpad, r p s e 1 e c t
PFK button 11. The function of this PFK button will alter
the current snot dan. The operator should select PFK
button 4 to view the current spot plan without modifying it.
1. Switch Stat ion - PFK 31
Selection of this PFK button erases the display
and then displays t ^ e initial station selection page. Use
of the SWITCH STATION PFK button will bypass the station
view selection Daae at this station and allow the operator
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the option of s i m u 1 a t i n a a new station, or halting the
si mu 1 at i on .
2. Soot Plan - PFK 2
Selection of this PFK button allows the operator to
view the current soot clan with the terminal functioning in
the repeater-only mode. The displav will be erased/ and
then draw the current spot plan. In addition, the prompt
message "<CR> FOR NFXT VIEW" is disolayeo on the lower left
side of the disolay. When the operator has finished viewina
the current spot dan, Dress any p FK button. The displav
will be erased, and then disolay the station view selection
page for this station. Return from this view is the sarre as
previously described in the ACHO section.
3. Current Flight Deck - PFK 3
Selection of this PFK button allows the operator to
view the current flight deck. The orocedure to change views
is the same as outlined in the Dreceeding section.
4. Current Hanaar Deck - PFK 4
Selection of this PFK button allows the operator to
view the current hangar deck. The procedure to change views
is the same as that outlined above.
5
.
Squadron Maintenance - PFK 5
Selection of this PFK button erases the disnlay and
then displays a list of the souadrons currently onooara.
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The operator may select the aoprooriate PFK button
corresponding to the desired sauadron. Havinq selected the
squadron, the display is erased and then displays the
selected squadron's name and the maintenance information for
the squadron. (See Figure 9). Return from this view is
the same as described for returninq from the spot plan view.
6. Swi tch Stat ion - PFK 31
Selection of the SWITCH STATION ^FK outton will
erase the current display and return the operator to the
initial station selection view. At this point, t^e onerator
may select the aporopriate PFK button corresponding to a rew
simulation station, or the operator may halt the program.
The SWITCH STATION PFK button is the onlv means of entering
another station's simulated environment.
C. FLIGHT DECK OFFICER STATION
Havinq selected the Flioht Deck Officer's station, the
operator will see a list of the views available at this
station. The views ere the current flioht deck, the current
hanqar deck, the soot plan, and squaaron maintenance. The
ooerator also has the option of switchinq stations at this
t i me
.
The interactive view at this station is the current
flight deck. Selection of the aoprooriate PFK button for
the remaining views will cause the display to erase ana then
display the selected view. The prompt message "<CR> FuP
7a

NEXT VIEW" also appears on the display. Pressina any PFK
button allows the operator to chanqe views. The display is
erased and then displays the initial station selection page
of views available at this station. Selection of a PFK
button which does not have a corresponding view will cause a
flashina "INVALID SELECTION" message to appear in the lower
middle of the disolay. The operator then must make an
appropriate PFK selection.
The following sections describe the iobs available to
the operator at this station. Each view will be described/
along with the functions available at this station. Tne
interactive view is described first/ and the ^unction of
each PFK button at this view is describea.
1 . Current Flight- Deck - PFK 1
Selection of this PFK button enters the operator
into the interactive view available at this station. Pe^ e r
to Fiqure 6 for a picture of the display in this mode. The
operator has a disolay of the fliaht deck outline/ all
aircraft on the deck with their side number/ location and
orientation/ a menu of the jobs available at this station/ a
prompt message box / an aircraft orientation angle guide/ and
three lists of aircraft side numbers. The threp lists are
lists of those aircraft which are airborne/ in a transition
status between the fliaht deck and the hanoar deck/ and a
list of those aircraft in a binao status. Specific
instructions for the operator to operate the station in this
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mode follow. The prompt message "SELECT JOB" appears in the
prompt box, and the display terminal then waits for the
operator to select a job from the job menu. To select the
desired job/ the operator must Dress the P K F button
corresponding to that job. A description of each of the
functions available at this station follows.
a. A/C Status - PFK 1
To obtain the maintenance status on one
aircraft/ the operator selects the A/C STATUS PFK button.
This causes an "ENTER SIDE NUMBER" oromDt messaae to appear
in the Dromot box. The job seauence is identical to that
described in detail in section 8 . t . a , with the same results.
•Maintenance information on the selected aircraft will remain
on display until the operator selects the next desired job.
At this time* the prompt box will have the message "SFLECT
JOB", and the disolay will wait for the onerator to select a
new j ob
.
b. Soot Plan - PFK 2
Selection of the SPOT PLAN PFK button will eras^
the display and then display the current spot plan. The job
seguence is identical to that described in section B . <?
.
c. Current HO - PFK 3
Selection of the CURRENT HD PFK button will
erase the display and then oisolay the current hanaar Heck.
The prompt message and return to the initial desired view
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page for this station is the same as described in section
B.l .c.
d. Maintenance - PFK 4
Selection of the ^AINTENACE PFK button will
erase the disolay and then disDlay a list of sauadrons on
board. The job sequence is the same as that described in
sect ion B.l .d.
e. Add To ^D - PFK 5
Selection of the ADD TO FD PFK button allows the
operator to add an aircraft to the fliaht deck from the
airborne list/ the transition list/ or the binqo list. The
procedure is identical to that described in detail in
sec t i on B . 1 . f .
f. Delete From FD - PFK 6
Selection of the DELETE FROM fd PFK button
allows the ooerator to delete an aircraft from the fliaht
deck and olace it on the airborne list/ the transition list
or the bingo list. The orocedure is identical to that
described in section P.l.a. If the aircraft is not on the
fliaht deck/ the flashing messane M A/C MOVEMENT NOT ALLOWED"
will appear in the oromot oox f followed bv an "ENTEP STDE
NUMBER" Dromot.
If the aircraft is on the fliaht deck/ if will
disappear from the fliaht deck and a d d e a r just below the
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flight deck. The prompt message "1-A7R, 2-TRAMS, 3-BTNGO"
then appears in the prompt box. Selection of PFK button 1
or 3 erases the aircraft from the view and nlac^s it on the
airborne or binao list as approoriate. Selection of PFK
button 2 will cause the proTDt messaqe "WHICH ELEVATOR" to
appear in the prompt box.
The ooerator then presses the aoprooriate PF*
button corresponding to elevator 1 through elevator 4 . An
invalid selection will cause a flashing "INVALID SELECTION"
selection messaae to apoear in the prompt box, followea by a
"i^/HICH ELEVATOR" message. Havinq selected the aonropriatp
PFK button, the aircraft is erased from the display and its
side number appears on the transition list, followed by a
"SELECT JOB" message in the prompt box.
g. Move - PFK 7
Selection of the MOVE PFK button allows the
operator to move an aircraft from one position on the flight
deck to another position on the flight deck, and chanqe the
selected aircraft's orientation. The procedure is identical
to that described in section B.l.h, except that the station
is not allowed to move aircraft which are not on the flight
dec k .
h. Switch Station - PFK 31
Selection of the SWITCH STATION PFK button will
erase the current display and return the operator to the
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initial station selection view in the same manner described
in section B . t . 1 .
2 . Current Hanaar Deck - PFK 2
Selection of this PFK button allows the operator to
view the current hanqar deck in a reoeater-only mode. This
view is the same as that described in oetail in section 6.4.
3. Soot Plan - PFK 3
Selection of this PFK button allows the ooerator to
view the current spot plan. CSee Figure S). The nrocedurp




Squadron Maintenance - PFK 'I
Selection of this PFK button erases the display and
displays a list of the squadrons currently onboard. The
procedure is the sa-ne as that descriced in section B.5.
5. Swi t C h Stat i on - PFK 31
Selection of this PFK button erases the Oisnlay and
then displays the initial station selection pager in t h p
same manner described in section B.6.
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D. HANGAR DECK OFFICER DISPLAY
Having selected the Hanaar Deck Officer's station, the
ooerator will see a list of the views available at this
station. The views are the current hanaar deck, the current
fliaht deck/ and sauadron maintenance. The operator also
has the ootion of switchinq stations at this time.
The interactive view at this station is the current
hangar deck. Selection of the aooropriate PF* button at
this station for the r e ™ a i n i n a views is identical to the
description given in the Fliaht Deck Officer's station
section. The following section will describe the function
of the PFK buttons on t^e interactive page for this station.
Refer to Figure 7 for a Dicture of the display in this f^ode.
Since many of the functions of this station are identical to
those on the Flight Deck Officer's display* attention will
be given to the differences between this station and tne
f 1 i ah t dec k station.
1 . Current Hanaar Deck - PFK 1
Selection of this PFK button enters the ooerator
into the interactive view available at this station. Tne
operator has a display of the hanaar deck, all aircraft on
the deck with their siae number/ location and orientation/ a
menu of the jobs available at this station, a oro^pt message
box t an aircraft orientation anqle guide/ and a list of
aircraft in transition between the fliaht deck and the
hangar deck. Operation of this station is identical to the
*0

procedures described for ooerat ina the Flight Deck station.
This station does not have the caoability to view the soot
plan. Aircraft may only be entered onto the hangar deck via
the transition list* and may only be erased from the view bv
placing the aircraft on the transition list.
The orocedures to enter the aircraft onto the hanaar
deck are identical to the Drocedures for entering aircraft
onto the flight deck. To delete an aircraft from the hangar
deck, the ooerafor selects the DELETE FROM HD PFK button.
The prompt message "InHTCH ELEVATOR" will apoear in the
promot bo^. It is assumed the aircraft will be
transitioning to the flight deck, and the ooerator is only
reguired to enter the elevator number corresponding to the
elevator which will be used. The same restrictions
regarding aircraft movement and selection aiven for the
flight deck are applicable at this station.
2. Delete Status - PFK 2
This station aives the operator the oDtion of
deletinq the maintenance status information on a selected
aircraft as a separate function. Selection of the DFLFTF
STATUS PFK button will erase the information on the a\ccra^t
currently being displayed. It is not necessarv for the
operator to delete the aircraft maintenance status, since
selection of any job at this station will automatically
delete it, but the operator is aiven the option of erasinq




Function of the PFK buttons associated with the
repeater-only mode are identical to those described above
for the Flight Deck Officer station.
E. MAINTENANCE DISPLAY
Having selected the Souadron Maintenance Chief Station*
the operator will see a list of the sauadrons currently on
board. The operator selects the approoriate PFK button
corresponding to the simulated squadron. The next view will
have a list of the available views at this station. The
views are maintenance* current flight deck and current
hangar dec*. The ooerator may also chose to swi ten stations
at this time. Selection of the corresponding PFK button
will disolay that view. rthen the operator has finished
viewing the current fliqht deck or current hanaar rtec^
,
pressinq any PFK button will return the operator to the
desired view selection oaqe for the Sauadron Maintenance
Chief. The station still remains as the previously selected
sauadron
.
To select the interactive data manipulation view, the
operator selects Maintenance Chief. Refer to Figure # for a
picture of the display in this mode. Specific instructions
to operate this station follow.
B2

1 . Squadr on Maintenance - PF* 1
Havinq selected the interactive view/ the prompt
message "SELECT JOB" appears and the display terminal then
waits for the ooerator to select a Job from the joP list.
To select the desired job/ select the PFK button on the job
list.
a. Chanqe Info - PFK 21
Selection of the UPDATE or NO CHANGE PFK buttons
will be ignored unless the operator has previously selected
the CHANGE INFO button.
Selection of the CHANGE TNFO PFK button will
prompt the operator to select an aircraft with the message
"SELECT AIRCRAFT". The operator selects the desired
aircraft by pressing the PFK button co
r
resoondi no t o that
aircraft. An invalid selection will cause the flashing
message "INVALID SELECTION" to appear in the nromot box, and
then repromot the operator to select an aircraft. Thp
selected aircraft will then appear above the field box. If
the operator has selected the wrong aircraft press the NO
CHANGE button and the aircraft information will disaopear
from the field box anO reappear in the list of sauadron
aircraft. At this timer the ooerator must select the CHANGE
INFO PFK button and enter the new desireo aircraft.
The prompt message "SFLECT FIELD OR UPDATE" will
now appear in the prompt message box. Selection of the
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appropriate field PFK button will enable the ooerator to
change the information in that field. A discussion of each
field PFK button follows.
CI ) Status - PFK 13.
Selection of this field will cause an
automatic change in fields 13,14,15,16 and 17. If the
aircraft was down, field 13 will he changed to "UP" and the
Down Day, Down Time, Expected Uo Day and Expected Up Time
fields will be blankea. If the aircraft were o r i a i n a 1 1 v up,
selection of field 13 will place "DOWN" in the status field
and asterisks will eocear in the re^ainina day and tine
fields. The operator then selects the appropriate field and
enters the new dav or time as aoprooriate bv selecting the
digits one at a time on t^e PFK buttons. The only allowed
digits are 0-9 and selection of any other button will flash
an "INVALID SELECTION" messaoe in the d r o m d t m e s s a a e box.
If the operator enters an incorrect diait, the entry for
that field must be comoleted. At this time, reselect the
field and reenter t^e data. When satisfied with the data
for that field, select the next field P^K button to ungate
the next field. Selection of PKF 13 does not force the
operator to sequential 1 v select field 14,15,16 or 17 ^FK
buttons. In fact, the ooerator may select any field,
incuding fiela 13. deselection of field 13 will switch the
status field, out will not reenter the dav and time fields.
The data for these fields is still in the data base, and
reentry of the aircraft change seauence will restore the
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fields to view. The simulation aporoach was that an
operator would not switch the STATUS field several times on
one job request. Selection of MO CHANGE at this time places
the aircraft back on the information list with it-s oriainal
information displayed.
(2) Down Day - PFK \U.
Selection of this field results in the
prompt message "Enter Down Day"* then allows the operator to
enter the three digit Julian date. The only dioits allowed
are 0-9 and any other selection will result in a flashino
"INVALID SELECTION" messaae* followed bv a reorompt. As the
operator enters the digits* thev apoear in their
corresponding position in the field uodate box. An invalid
entry at this time means the ooerator must finish the string
and then reselect the field and reenter the data.
(3) Down Tim* - D FK 15.
Selection of this field results in the
prompt messaae "Enter Down Time"* then allows the operator
to enter data in the same manner described above.
(4) Expected Uo Dav - PFK \b.
Selection of this field results in the
prompt message "Enter Expected Up Dav"* then allows the
operator to enter data in the same manner described above.
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(5) Expected Up Time - PFK 17.
Selection of this field results in the
prompt messaae "ENTER EXPECTED UP DAY", and allows the
oDerator to enter data in the same manner described above.
(6) Fuel - PFK 18.
Selection of this field results in the
prompt message "ENTER FUEL" and allows the operator to enter
data in the same manner with the same restrictions described
in the DOWN DAY subsection.
(7) Comment - PFK 19.
Selection of this field results in the
promot message "ENTER COMMENT". The operator then selects
the PFK button cor rescona i ng to the standard maintenance
descriptions listed in the COMMENT menu. Selection of "NO
COMMENT" blanks the f i e 1 a , otherwise the selected comment
appears in the field. If "EVENT" is chosen, the prompt
messaqe "ENTER EVENT" appears and the PFK corresponainn to
the event number is selected.
b. Update - PFK ?2
Selection of this PFK button enters * h e
information which is displayed in the field box for t n e
aircraft in the data base. Once the operator has finished
modifying the information for one aircraft, select th#=»
UPDATE or NO CHANGE PFK from the job menu. If the operator
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selects the NO CHANGE button, the promot messaae "UPDATE
???" will appear to verify that the ooerator has elected not
to update the information fields. Selection of the UPDATE
PFK button will update the data base and move the aircraft
information fields- back to the aircraft lists in the updated
version. Selection o* the NO CHANGF PFK button will restore
the aircraft to its place on the aircraft list in its
original state.
C. No Comment - PFK ?3
Selection of this field will not modify the data
base on the selected aircraft. A more detailed pxolanation
on the function of this button is described above.
d. Current FD - PFK pa
Selection of "he current flight deck will cause
the same job seouence as that described in detail in section
B. 1 .b.
e. Current HO - PFK ?5
Selection of the current hangar deck will caus*1
the same job seauence as that described in section R.l.c.
f . Swi tch Stat ion - PF* 31
Selection of this PFK button returns the
operator to the initial station selection page in the same
manner described in section B.l.l.
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2. Current Flight Deck - PFK 2
Selection of this PFK button simulates the
repeater-only option at this station and displays the
current fliaht deck. Return is the same as described in
sect ion B . 3.
3. Current Hanoar Deck - PFK 2
Selection of this PFK button simulates the
repeater-only option at this station and displays the
current hanoar deck. Return is the same as that described
in section B . 4
.
4. Swi tch Stat i or - PFK 31
Selection of this function causes the same job
sequence as that described in section 8.6.
The disolay is intended to be self explanatory and
the orompt messages are intended to allow an operator to
perform some tasks at the display/ oerform another task in
another olace* and return to the disolay ana be sole to
resume chanaing the information.
F. CARRIER AIRGROUP COMMANDER'S STATION
Havina selected the Carrier Airarouo Commander's
station^ the operator will see a list of the views available
at this station. The views available at this station are
current flight deck/ current hangar deck and sauadron
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maintenance. The ooerator also has the ootion of switchinq
stations at this time. Selection of the SWITCH STATION PFK
button will erase the disolay and t^en disolay the initial
station selection view oace.
Selection of any PFK button corresponding to an allowed
view at this station will display the desired view and a
menu on the left hand side of the display. This menu has a
list of the views available at this station. The station
functions as a reoea t e r-on 1 y display ana the use of PFK
buttons is functionally eouivalent to the television channel
selector oreviously aescribed in the thesis. The orocedure
to switch views involves selection on an apnrooriate PFK
button corresoondina to a desired view.
G. SQUADRON READY »00M STATION
If the ooerator has selected the PFK button on the
initial station selection Daqe corresoondina tn this
station, a list of the squadrons currently onboard aopears.
Select the PFK button corresponding to the desired squadron.
The operator will then see a list of the views available at
this station. The views available are the current flight
deck, the current hancar deck, maintenance status and the
soot plan. In addition, the ooerator mav elect to switch
station at this time.
Selection by the ooerator of the PFK button
correspondinq to the current flight deck, t^e current hanoar
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deck* the sauadron maintenance status or the spot plan will
erase the display and then display the reauested view. In
addition, the prompt message "<rR> FOR NEXT VIEW" will
appear in the lower middle of the display. When the
operator has finished viewinq the display, pressing any PFK
button will cause the current rlisplav to be erased, and the
list of views available at this station to be disDlayed.
If the operator selects a PFK button without a
corresponding view at this station, a flashing "INVALID
SELECTION" message will appear on the lower middle portion
of the display. The operator is then allowed to select a
PFK button corresponding to a view available at this
station.
If the operator selects the SWITCH STATION PFK button,
the current display will be erased, and the operator will be
returned to the initial station selection page.
H. DATA BASE MODIFICATION
The data base is stored in five separate files when the
simulation proaram is not running. The five files sr^ the
acho.r, maint.r, sc r . r , spot • r , and aircraft. r files. The
data base setup routines open t^ese files a u ring
i n i t i a 1 i at i on and read the data into the data Dase arrays
for use bv the simulation program.
In order to ada or delete aircraft, t^e acho.r, maint.r,
scr.r and soot.r files must be modified. The four files are
°0

organized bv squadron. In the maint.r file* the sauaaron
blocks are headed by the squadron name. The next line ^as
the number of aircraft in the sauadron. The remaininq lines
in the block have maintenance information on each aircraft?
one aircraft per line. The other three files are also
organized by squadron blocks* but do not have the sauadron
name line. Modification of any one of the files requires an
operator to moaify all four files for the same aircraft.
Addition of an aircraft requires the ODerator to change
the number of aircraft in the squadron block to the correct
number and then enter the data for the aircraft. (See
Figure 11). The procedure described below will enter a s *" u b
for the aircraft* which can then be interactively modified
durina proaram execution. The operator enters the aircraft
side number* and then enters zeros in all maintenance fields
except the status field. The status field snould have a
one. This Drocedure enters an up* airborne aircraft in the
maintenance data base.
The acho.r and scr.r files contain the actual aircraft
location and the location of the aircraft in the scratchpad
data base. These files do not have the sauadron name line.
The key field is the side number field. The ODerator
changes the number of aircraft in the sauadron* then enters
the new aircraft side number. The remaining fielos are
assigned zero* exceot for the type field. The type field
entry will corresoond to the tvDe aircraft code. The
procedure enters an u c * airborne aircraft in the aircraft
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location and scratchpad data bases.
The spot .r -file does not have the aircraft side number*
but is also oraanized by sauadrons. The operator first
changes the number of aircraft ana then inserts the
information on the line in the souadron block corresoondino
to aircraft entry in the other three fields. To enter an
aircraft stub in the spot data base, the operator enters
zeros in all fields excect the Y-coordinate field. The
onerator should enter ?000 in this field. This procedure
enters the aircraft stub in the soot data base* but the
aircraft will not be visible on the soot clan until the AChO
actually interactively assions it to the spot plan.
Deletion of an aircraft involves chanainq the number of
aircraft in the squadron block in all four files and then
removing the aircraft information from the files.
To insert a new souadron, the operator inserts the new
souadron block based on that souadron* s aircraft side
numbers. The souadron name is insertea on one line, the
number of aircraft" in the souadron is inserted on the next
line, and the aircraft information on each aircraft is
inserted in the same manner described above, one aircraft
per line. The corresoondino souadron block is inserted in
the other three files, usino the same procedures described





When the simulation is executed* the operator must *irst
enter the ACHO station scratchpad and select SCRATCH TO
CURR. This procedure must be followed in order to restore
the data base completely. The orocedure initializes the
various aircraft list arrays used by the ACHO scratchpad and
soot plan routines.
The ooerator is provided with two ootions for program
execution. One ootion will initilize t^e ciata base to the
information stored nrior to the last simulation. The other
option will initilize the data base to the information
stored at end of the last simulation. To execute the first
option, the operator uses the shell command aihs. rerun.




I. APPENDIX A - USER'S MANUAL 6?
A. INTRODUCTION b?
B. AIRCRAFT HANDLING OFFTCFR STATION 64
1. Scratchpad - PFK 1 65
a. A/C Status - PF* bb
b. Current FD - PFK 1 o7
c. Current HO - PF* ? 67
d. Maintenance - PFK 3 67
e. Soot Plan - PFK a o«
f. Add To Spot o*
q. Delete from Sot - PFK a 70
h. Move - PFK 7 \7 \
i. Scratch to Curr - PFK 9 71
j. Clear Scratch - PFK 10 7?
k. Scratch To Soot - P^K 11 72
1. Switch Station - PFK 31 1?
2. Snot D lan - PFK 2 7^
3. Current Flioht Deck - PFK 3 73
4. Current Hangar Deck - PFK a 73
5. Sauadron Maintenance - p FK 5 73
6. Switch Station - PFK 31 7 'J
C. FLIGHT DECK OFFICER STATION 74
1. Current Fliqht Deck - PFK 1 75
a. A/C Status - °FK 1 76
D. Soot Plan - PFK 2 76
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c. Current HD - PFK 3 76
d. Maintenance - PFK a 77
e. Add To FD - PFK 5 77
f. Delete From FD - PFK 6 77
g. Move - PFK 7 7P
h. Switch Station - PFK 31 7*
2. Current Hanaar Deck - PFK 2 7°
3. Spot Plan - PFK 3 70
4. Sauadron Maintenance - p FK a 79
5. Switch Station - PF* 31 7°
D. HANGAR DECK OFFICFR DISPLAY 80
1. Current hanaar Deck - PFK 1 60
2. Delete Status - PFK 2 31
E. MAINTENANCE DISPLAY 82
1. Souadron Maintenance - p FK 1 83
a. Change Info - PFK 21 83
(1) Status - PFK 13 84
(2) Down Day - PFK 14 85
(3) Down Time - PFK 15 65
(4) FxDected Uo Dav - PFK 1b 85
(5) Fxoected Ud Tirre - PFK 17 86
(6) Fuel - PFK 18 86
(7) Comment - PFK 19 86
b. Update - PFK 22 86
C. No Comment - PFK 23 87
0. Current FD - PFK 24 87
e. Current HD - PFK 25 87
f. Switch Station - PFK 31 87
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2. Current Fliqht Heck - PFK 2 8*
3. Current Hanqar Deck - PFK 2 8*
4. Switch Station - PFK 31 8fl
F. CARRIER AIRGROUP COMMANDER'S STATION 88
G. SQUADRON RE&DY ROOM STATION 89
H. DATA BASE MODIFICATION 90
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